This paper provides an overview of current golf coaching practices employed with 29 experts, when attempting to make changes to (i.e., refine) a player's existing technique.
in golf is exemplified by recent cases of skill failure, such as by Tiger Woods when 143 returning to competition following a "technical rebuild" (Hayward, 2012) . Therefore golf, 144 with its demand for use of specific motor control processes and the high-pressure, 145 naturalistic context in which the skill is performed, is an ideal platform to explore skill 146 refinement. 147 Reflecting these considerations and the need to establish an updated perspective on the 148 potential research-practice gap, the purpose of this paper was to provide an overview of the 149 current practices employed in expert golf coaching, when attempting to make changes to a 150 player's existing technique. In viewing both players and coaches as active agents within the 151 Running head: SYSTEMS FOR TECHNICAL REFINEMENT 7 coaching process, we sought to include the perspectives of each. We also recognized that 152 strength could be gained by providing a holistic, as opposed to fragmented, approach to this 153 exploratory study. Consequently this overarching aim was addressed in two linked stages. In 154 study 1 we employed a qualitative approach to determine the extent to which (a) a 155 systematic approach to technical change was apparent, and (b) whether pressure resistance Initially, it was important to explore the prevalence of a systematic process employed to 164 bring about technical change, and whether pressure resistance was facilitated within this at the 165 highest level of performance. Accordingly, we adopted an approach of using individual, in-166 depth case studies with expert coaches and players, who were interviewed to provide a For this initial investigation and evaluation of current practices, male golfers (n = 5) and 171 coaches (n = 5) were selected based on the criteria that they played or coached on The 172 European Tour (i.e., they were professionally ranked). Reflecting the expert nature of this 173 sample, one of the players had been ranked European Number One, with three players being 
Interview Guide

186
Before the commencement of the study, pilot interviews were carried out with PGA 187 qualified coaches (n = 4) and low handicap golfers (handicap range = 2-5, n = 3). Feedback 188 was sought from these participants concerning the interview schedule and process.
189
Following this, a small number of changes were made to allow greater ease of memory participants at their ease and to ensure they were fully conversant with the approach.
208
Data Analysis
209
As a first step, each interview was listened to several times to fully apprehend its 210 essential features before transcription as recommended by Sandelowski (1995) . An inductive 211 content analysis was conducted, using the data analysis program Atlas.ti., and using the 212 guidelines as outlined by Côté, Salmela, Baria, and Russell (1993) . This involved an initial 213 scanning and tagging of quotes elicited from the transcriptions and organizing them into raw 214 data themes. These raw data themes were then grouped together into lower-order themes 215 based upon common features, until data analysis reached saturation. These themes were 216 then grouped together under an umbrella theme, which represented the highest level of 217 abstraction. On completion, a subsequent deductive analysis considered the raw data and 218 umbrella themes against study 1's aims of "evidence for a systematic approach" and 219 "facilitation of subsequent pressure resistance." 220 Several steps were taken to ensure the validity and trustworthiness of the data presented.
221
Recognizing the risk for miscoding and misclassification of meaning units, a collaborative 222 approach was taken. Two of the researchers, one of whom was blind to the research aims, 223 collaborated during the coding process. When this process resulted in an analytic disagreement 224 (less than 10% of data codes) both researchers presented their interpretations until a plausible 225 explanation was agreed upon (Sparkes, 1998).
Results
227
The results are presented in two sections reflecting the aims of this study. Firstly, the 228 extent to which a systematic approach was apparent; and secondly whether pressure 229 resistance was facilitated during the technical change process, if/when it existed (see Table   230 1). implying a one stage approach rather than progression through an evolving stage system. In 272 these instances, coaches placed a significant emphasis on the neurophysiological processes, 273 with this coach suggesting that to change you need to:
231
Systematic Approaches to Technical Change
Keep telling the brain what you want to do and not what you don't want to do, repetition, 275 repetition, repetition. All of a sudden the brain is giving the messages that much quicker to 276 the muscles, your muscles get tuned up to the movement you want to make every single 277 time, if you did it every day you'd get better.
278
This was strongly corroborated by the other coach, explaining: 279 It has to be able to be done by the subconscious; it's too fast for it to be conscious 280 thought. It's the repetitive action of the brain being able to send the messages 281 backwards and forwards from me to the muscles and getting its information before the 282 conscious bit is actually able to think clearly about what it's done in hindsight.
283
Again, reflecting the inconsistency of systems used between participants, some 284 players and coaches offered greater insight about the explicit need for various analyses as a 285 precursor to technical change, reflecting a more psychosocial approach. One coach 286 highlighted the importance of understanding the decision-making process, suggesting:
287
It's in that planning and discussing stage where you are trying to get out of them [the 288 golfer] what they feel's happening and why it is, before we start to make the 289 refinements, is it a technical thing? Is that technical problem because physically Before we go too far I like to put the player to the challenge, now that might not be a 296 tournament, but that challenge might be that you [the player] don't want to lose ten 297 pounds. It may be that you've got enough money that actually a thousand pounds is appropriate. So let's go and find somebody that you're going to play for a thousand 299 pounds of your own money, so we try and recreate that pressure to see how it is.
300
Another shared view between those participants, describing the pre-change stages, was 301 the requirement to understand the player-coach relationship and what was expected from 302 each other's role. One player described a positive consultation with his coach before 303 implementing technical change:
304
I worked with a guy called X [coach's name] and he approached it very differently. In 305 the first sort of initial interview when we talked, it was like "well this is not an exact 306 science, you're going to have your [movement] tendencies, you're never ever going to hit 307 the ball perfect over and over again, but how do you look upon the game, what are the 308 shots you want to get away from? How do you play when you play your best?" And we 309 worked on that but it became a slower process and a process that I was more a part of.
310
Likewise, one coach emphasized the need for "buy in" (from the golfer) and honesty in 311 their approach to try and gain commitment, especially with regards to their practice:
312
What I actually believe is that the pupil has to buy into what the coach is going to tell 313 them… I try to be honest with top players that want change to be quick, but they 314 understand it takes time because when they've changed in the past. So I say "look, I 315 need to know how much you are going to practice, you absolutely need to practice and 316 play like this, otherwise it really is not going to happen at all."
317
In contrast to this approach, other coaches who did not explicitly include procedures to 318 enable buy in or commitment attributed poor adherence toward training to the player's 319 attitude. For example, one coach described two different types of golfer and their response 320 to the practice environment:
One's much more compliant to doing these types of things, one less compliant. So then if 322 they don't buy into the things that they are trying to do, then they are probably not going 323 to move it on as much. So again you're always kind of stuck with what the individual 324 really kind of wants to do.
325
This coach further suggested that a particular golfer did not "have, I suppose, as much 326 drive and determination to kind of shift the technique." Further support toward the 327 viewpoint that commitment and adherence was determined by a player's attitude; another 328 coach highlighted that "from a coaching point of view you are not always in as much 329 control of some players because their agenda is not the same as yours." when probed it became apparent that individual participants were not consistent in their 333 approach from case to case. Interestingly, very few of the participants reported this 334 underpinning variance as related to individual needs and circumstances (i.e., a rationalized 335 variation in approach due to client characteristics). Instead, this was portrayed as an 336 expected and normal aspect of the technical change process.
337
A common example of this low internal consistency was the multidirectional nature 338 of systems initially described, whereby stages were frequently returned to, despite formal 339 progression. Illustrating this, one coach described a system progressing through red (off 340 season), amber (pre-season), and green (season) stages, represented by specific training 341 practices for different outcomes. However, he later said: 342 He [the player] would still do some of the work that we did in the winter time so that even 343 within a green area, which is a highly competitive area, you can still have kind of red, 344 amber sections within that week.
Another coach offered a four stage account of a systematic process, describing a 346 unidirectional transition between sequences of bays at the driving range (as described 347 previously), each with the aim of manipulating the task to elicit a particular direction of 348 attentional focus. Later in the interview however, when probed about this process, he 349 explained that it was not always consistently unidirectional, as the following conversation 350 highlights:
351
Interviewer: Do they ever go back and forth from bay to bay? 352 Yeah, absolutely.
353
Interviewer: How long would the process of going from the first to the end bay be?
354
How long would it be? It could be four shots. 355 In a different example, one player commented on the unsystematic, but constantly novel 356 (as opposed to multidirectional), approach used by their coach. This player described how 357 technical change was "never constant, never a consistent way to go. It was always trying to 358 find quick fixes that didn't quite work, 'try this, this'll work, try that'." Supporting our 359 findings that systems were different between and also within individuals, this player initially 360 described a process of "doing all your graft physically, so then mentally you've basically got 361 to try and unscramble it" when he was working with another coach. However, this was 362 contradicted when revealing how technical change was actually applied, which suggested a 363 repetitive cycle between "unscrambled" and change states: Another way in which systems were internally inconsistent related to their incompletion.
368
For instance, one player described a two stage system that started off as very technical in nature, concentrating mainly on the positioning within the technique. Following this stage, This theme aimed to explore the methods employed to bring about pressure resistance 381 when making a technical refinement. We were also interested in any additional elements of 382 practice which could have been used, for instance testing against the symptoms of pressure.
383
Within the processes reported, none of the participants systematically included a stage to 384 facilitate pressure resistance. However, it is worth exploring what participants did mention 385 with regards to current practice, as players and coaches were clearly aware of the impact of 386 pressure and its prevalence when implementing technical refinement.
387
Remedial practices. Participants reporting pressure resistant practices adopted a 388 remedial as opposed to proactive approach. In other words, it was not until the technique 389 went wrong under pressure that resistance was addressed. This approach was often referred 390 to as "responding well to failure," summarized by one player describing how "every golfer 391 is going to hit bad shots. That's not the problem; the problem is how to react to the bad [technique] won't come in. I think to a certain degree you've always got that old 413 stuff in you and you've always got to work on it probably for the whole of your career. 414 Many of the players described how they used a different, on-course, strategy which 415 involved the manipulation of attentional load and direction. As before, however, there was 416 significant variation in how this strategy was employed across individuals. For example, some participants highlighted the use of swing cues or thoughts to remind them of what 418 they were working on to change, as this player explains: 419 There's always got to be a key thought with whatever shot you're trying to do. You may 420 pick just one swing thought so you'd say "well it's the takeaway or it's the feeling at the 421 top of the backswing or it's the pushing into the ground on the way down," you pick one 422 swing thought out of all the different things that you have been working on.
423
Other players advocated more of a holistic feeling toward the action, attempting to remove The aim of study 1 was to provide data which explored, at the highest level, the extent 437 to which (a) a systematic approach was apparent, and (b) whether pressure resistance was 438 facilitated during the technical change process, if/when it existed, when attempting to make demand from an upcoming course (22.2%), injury prevention/remedy (15.7%), and 517 regaining confidence (1.1%), while a small percentage reported that they "did not know" 518 why they decided to make a technical change (2.2.%). viewed as more influential. Such a lack of focus on performance outcomes, and the 537 processes through which they may best be accomplished, serve to support findings from 538 study 1 and may ultimately limit the effectiveness of any technical change process and the 539 decisions underpinning the approach taken. The most frequently reported method for promoting pressure resistance was 555 repetition of the movement (22.5%), supporting the qualitative evidence reported in study 556 1. Similar to study 1, some participants (9%) reported using skills tests to promote pressure 557 resistance. However, it is questionable as to whether these simply test the outcome of a 558 "challenge," or actively promote resistance to pressure. Other reported methods included 559 mental, behavioral, and physical practices, although each of these were reported by between 560 only 1.1-5.6% of participants (see Table 2 ).
519
Outcomes and Concomitants Underpinning Successful and Unsuccessful Technical
561
Reflecting the findings from study 1, the response rate (45%) to this open-ended 562 question further suggests that pressure resistance is not a common feature of training when 563 undergoing technical change. In addition, advocating repetition of movement as a method 564 for promoting pressure resistance can be questioned as ill-informed and certainly not evidence-based, since studies have found repetition, or blocked practice, to result in low 566 performance (distinct from studies on acquisition) transferability among skilled performers 567 (e.g., Hall, Domingues, & Cavazos, 1994), which would imply also to under pressure.
568
Information Sources for Guiding Technical Change 569 Results indicated the majority of participants to have sought advice from a PGA 570 Professional Golf Coach (66.3%). The efficacy of this approach is questionable; however, 571 since the findings in study 1 suggest that different coaches offer different guidance toward 572 technical change. Eleven percent of participants specified that they had consulted golf 573 specific instructional media such as books or videos, which was equal to the number of 574 participants seeking advice from significant others, for example family members or friends.
575
Four and one half percent of participants reported that they were self-informed when The purpose of this paper was to provide an overview of the current practices 590 employed with experts, when attempting to make changes to a player's existing technique.
591
Results from both studies indicate little consensus or evidence of a scientifically-based 592 system to best conduct such practices; nor do golfers appear to actively facilitate pressure 593 resistance during the process. One main finding of practical and social importance was the be directed toward detailed environmental and/or task features serving to enhance action 608 planning. In golf, this is a particularly important feature of execution due to the demand on 609 a player to respond to different environmental and task conditions with each shot. As such, 610 implicit motor learning suggests both a system to enable technical change and a method for 611 promoting pressure resistance; however, empirical data has yet to be provided for its use with 612 high-level performers. Indeed, providing foresight, Gabbett and Masters (2011) recently 613 suggested, "that it is simply not feasible for a performer to always employ the implicit motor learning paradigms that have been developed and validated in experimental laboratories" (p. 615 569). This suggests, therefore, that previously reported results using this paradigm may be 616 subjected to specific experimental effects. Consequently, the application of implicit motor 617 learning to skill refinement awaits future investigation. Based on the findings presented in 618 this paper, none of the participants reported this method to enable technical refinement. promote a more subconscious, and therefore optimal, level of control for high-level 636 performers. In contrast to the Awareness stage, these two stages were not explicitly addressed 637 by the participants when reporting on applied exemplars. This is highly likely to explain the 638 lack of success in securing (making permanent) the desired technical changes made. In addition to these mechanistic underpinnings intended to bring about permanency, the model 640 also benefits by recommending an individually tailored approach, accommodating for the 641 dynamic state of the performer, skill being refined, and environmental context in which it is 642 to be performed; ensuring application for both fixated and diversified skills. Again, such & Fleming, 2010 for a review). While many in study 1 mentioned some of these practices, 658 as discussed earlier, this was remedial following technical failure as opposed to proactive 659 within a systematic approach.
660
The low response rate and typical methods reported in study 2 suggest that pressure 661 resistance is less well addressed at the elite amateur level, perhaps for reasons associated 662 with competitive circumstances. An obvious and advantageous element of this model is its 663 representativeness to the applied setting (i.e., interdisciplinary perspective). As such, it is unsurprising that some of these elements were mentioned by most of the participants, either 665 when describing systems or applied exemplars, albeit most attention was paid to 666 psychological elements as opposed to training design for instance. What is also clear from 667 these data are the current inability to appropriately sequence and complete the stages in From a practical standpoint, it must be recognized that as research-practitioners we are 687 constantly searching for new methods to positively impact on performance. Fundamentally, efforts 688 to improve current practices should be driven to ensure that applied science support to performers is both impactful and relevant to the challenges which they face. As such, methods should 690 address "real-world" issues, be well-grounded in theory and research, evaluated to high 691 standards, and only then disseminated as a new approach. Supporting this view, the current 692 paper forms part of ongoing research aimed to address the significant gap in current sport 693 psychology/coaching research, knowledge, and practice relating to successful skill refinement.
694
In doing so, this paper serves to contextualize both theoretical and applied knowledge, acting as 695 an informed "stepping stone" for researchers/practitioners before testing against and between 696 new hypotheses/models. Such a step is, we feel, essential to provide vital information 697 relating to the pertinent and unique challenges (e.g., expectations from coaches and players, 698 social factors) related to working within a specific discipline, in this case golf. Accordingly, data 699 can be interpreted in a manner which helps facilitate refinement by not only detailing elements of 700 effective practice but also contrasting these with those less efficacious ones; something even 701 scarcer within the applied literature! Finally, if applied research is to receive the attention and 702 credit it deserves, we need to make sure it is rigorous and constantly judged against a 703 benchmark of what is currently being offered by applied practice, something that this paper 704 has provided.
705
In conclusion, this paper has highlighted the current gap in knowledge and practice when 706 attempting to make changes to a player's existing technique among expert amateur and hoped, and indeed we recommend, that efforts to bring about research informed coaching will 712 be collaborative in nature between sport psychologists/scientists, coach educators, and 713 coaches not only in golf, but across numerous sport and performance domains. 
Umbrella Theme Lower-order Theme Raw Data Codes Reported systems for technical changeinterindividual differences
Stages 1 (n = 2) 2 (n = 3) 3 (n = 2) 4 (n = 1) 9 (n = 1) Mechanisms Psychological (n = 4) Physiological (n = 3) Psychosocial (n = 2)
Intra-individual differences in exemplar case studies
Internal inconsistency Multi-directional (n = 2) Constantly novel (n = 1) Cyclical (n = 4) Incomplete (n = 3)
Facilitation of pressure resistance
Remedial approaches Reassurance (n = 4) Focus of attention (n = 5) Committing to execution (n = 1) 
